EEEEEEEEEEEEEEE MMM MMM =UUU UUU LLL AAAAAAAAA TTTTTTTTITTTTTITT 
EEEEEEEEEEEEEEE MMM MMM = UUU UUU LLL AAAAAAAAA TTTTTTTTTTTTIITT 
EEEEEEEEEEEEEEE MMM MMM = =UUU UUU LLL ARAAARABDA TTTTTTTTTITTTITT 
EEE MMMMMM = =OMMMMMM =(UUU YUU LLL AAA AAA TTT 
EEE MAMMMM = =6MMMMM = =6UUU UUU LLL AAA AAA TTT 
EEE MAMMMM =6MMMMMM =6UUU UUU LLL AAA ABA TTT 
EEE MAM 6 OMA OM UUU LLL AAA Aan TTT 
EEE MAM OMA OMMM (UU UUU LLL AAA TTT 
EEE MAM 6 6OMMM OMMM (UU UUU LLL AAA AMA TTT 
EEEEEEEEEEEE MMM MMM = =UUU YUU LLL ABA hae TTT 
EEEEEEEEEEEE MMM MMM UUU LLL AAA AAA TTT 
EEEEEEEEEEEE MMM MMM = UUU UUU LLL TTT 
EEE MMM MAM = UUU UUU LLL AAAAAAAAAAAAAAA TTT 
EEE MMM MMM = =UUU UUU LLL AAAA TTT 
EEE MMM MMM = UUU UUU LLL ADAAAAAAAAAAAAA TTT 
EEE MMM MMM UUU LLL AA TTT 
EEE MMM MMM = UUU UUU LLL AAA ABA TTT 
EEE MMM MMM = UUU UUU LLL AAA AAA TTT 
EEEEEEEEEEEEEEE MMM MMM UUUUUUUUUUUUUUU  LLLLLLLLLLLLLLL AAA AAA TTT 
EEEEEEEEEEEEEEE MMM MMM UUUUUUUUUUUUUUU LLLLLLLLLLLLLLL AAA AAA TTT 
EEEEEEEEEEEEEEE MMM MMM = UUUUUUUUUUUUUUU  LLLLLLLLLLLLLLL AAA ABR TTT 
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vv VV AAAAAA—sOXX XX HH HH  AAAAAA—sNN NN DDDDDDDD LL RRRRRRRR 

vv VV _AAAAAA XX XX HH HH AAAAAA NN NN DDDDDDDD LL RRRRRRRR 

vv VV AA AA XX XX HH HH AA AA NN NN DD DD LL RR RR 

vv VV AA AA XX XX HH HH AA AA NN NN DD DD LL RR RR 

vv vv AA XX XX HH HH AA AA NNNN NN DD DD LL RR RR 

wv VV AA AA XX XX HH HH AA AA NNNN NN DD DD LL RR RR 

vv VV AA AA KX HHHHHHHHHH AA AA NN NN NN ODD DD LL RRRRRRRR 

wv VV AA AA KX HHHHHHHHHH = AA AA NN NN NN OD DD LL RRRRRRRR 

wv VV AAAAAAAAAA = XXX) —sHH HH AAAAAAAAAA NN = NNNN DD DD LL RR RR 

wv VV AAAAAAAAAA =—oXX XX ~—sHH HH AAAAAAAAAA NN NNNN DD DD LL RR RR 
VV vw AA AA XX XX HH HH AA AA NN NN DD DD LL RR RR Ps 
VW VW AA AA XX XX HH HH AA AA NN NN DD DD LL RR RR as 

vv AA AA XX XX HH HH AA AA NN NN DDDDDDDD —LLLLLLLLLL_ RR RR ae 
wv AA AA XX XX HH HH AA AA NN NN DDDDDDDD = LLLLLLLLLL RR RR abe 

LL HII SSSSSSSS 

LL III SSSSSSSS 

LL 1] SS 

LL 1] 5S 

LL 1] 5S 

LL I] SS 

LL I] SSSSSS 

LL I] SSSSSS 

LL I] SS 

LL 1] SS 

LL II SS 

LL 1] $$ 

LLLLLLLLLL ©‘IailII = SSSSSSSS 

LLLLLLLLLKE «=O sTTTIII «= SSSSSSSS 


ee) 
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v04 
ations 
ELTA TALE 
OLAT™= ay fy Access Violation 
peerene or Addressing Mode Exception 
FLECT_FAULT = Reflect Fault to User 
ECT_TRAP = Reflect Arithmetic Traps ‘ 
ECT_TO_VMS = Let VMS Reflect the Exception 
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+ 
+ 


Facility: 
VAX-11 Instruction Emulator 
Abstract: 


SDOOOOCOOOOSOOCOOOCOCOOOOOOSOOOOOOOOOOOSoO 
SOoOOCSCOCOCCOCOOCOCOOOCOSOSCOCOOCOSOSOOCOOSOSOOSOOOOOSOSoOo 


SOooooooooooooo 


0000 This module contains all interfaces between the VAX-11_ instruction 
emulator and the VAX/VMS condition handling facility. That is, this is 
the only module in the entire VAX-11 instruction emulator package that 
has any knowledge of VMS-specific aspects of condition Rane thB ALL 
orceet on knowledge contained in other modules is defined by the 

VAX-11 Architecture (microVAX subset). If this emulator is to be used 

in an environment other than VMS, this is the only module that needs | 
to be changed. 


Note that control flows through this module in two directions. On the 
one hand, certain exceptions such as access violation can occur while 
the emulator is executing. These exceptions are reported by VMS to a 

special access violation routine in this module. These routines and 
instruction-specific exception handling routines manipulate this 
exception so that it appears to have occurred at the site of the. 
reserved instruction, rather than within the emulator. 


oOOoooocoo 
OoOooooo 
Soooooo 


Other exceptions such as reserved operand abort for illegal decimal 
string length or decimal overflow step are detected by emulator 
routines. These must be repertes by the emulator to VAS, again in such 
a ony that it appears to the rusntng code that the exception occurred 
at the site of the reserved instruction. 


NAME WR CO OOO NAUE WIN 3 0 OD NAME WIN | O OONAULS WN OOD MNAUE WI OOONOAOUE Wh 


Se Se Se Se Se Be Ge Ge Se Se Se Ge Ge Ge Se Sse Ge Ge Ge Ge Ge Ge Ge Fe Ge Ge Ge Ge Ge 


PU PVPS ES BS BB BE EB ENN WI ANAND PONPINIPIPUNPIPID 2 SS Ss es Os ee 


COOCooooQoooooooooooo 


Sooooooooooo 
SOOoQooQooooooo 


SoOoooooooooo 


ee ee EO ee 4 
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0 5 
009 33 3 Environment: | 
4 61 ; These routines run at any access mode, at any IPL, and are AST 
0 6¢ 3 reentrant. 
4 63 ; 
000 64 ; Author: 
000 6> 3 
0000 66 ; Kathleen D. Morse 
0000 67 ; 
0000 68 ; Creation Date 
4 $ 3 
000 0; 17 August 1982 
0000 ri 3 - 
0000 72 ; Modified by: | 
0000 é 
0000 74 ; v01-005 LJK0036 Lawrence J. Kenah 17-Jul-1984 
0000 ee Fix INSV bug in REFLECT_FAULT that was causing PSL bits 
44 £6 3 to be incorrectly cleared. | 
: 
0000 78 ; v01-004 LJK0022 Lawrence J. Kenah 99-Feb-1984 
0000 79 ; Final cleanup pass. Eliminate stack switch logic, VMS now 
0000 80 ; transfers control here in the mode of the exception and not 
0000 81 ; in kernel mode. Add logic to distinguish a stack that 
0000 Hf ; contains a signal he from a stack that also contains a 
4 Hr ; mechanism array and a CHF argument list. 
0000 85 ; v01-003 LJK0019 Lawrence J. Kenah 25-Jan-1984 
0000 86 ; Revise the way that exceptions are handled. Eliminate code | 
Bb fi 3 that is not being used. 
0000 89 ; v01-002 LJK0002 Lawrence J. Kenah 15-Mar-1983 
0000 90 ; Handle software detected exceptions from decimal and EDITPC 
0000 71 3 emulation. Modify initial and final preeatehrne to use registers 
0000 92; instead of stack space for peraneter passing. Include stack 
44 37 : format generated by microVAX exceptions. 
0000 93 3 v01-001 Original Kathleen D. Morse = —s_ 17-Aug-1982 
0000 96 ; antercept access violations and machine checks and conditionally | 
0000 o7 s dispatch them to emulator for modification. Reflect exceptions 
+44 4 : from emulator to regular VMS exception dispatcher. 
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1 » SUBTITLE Declarations 
‘ ; Include files: 
SCHF DEF ; Offsets into signal array 
SOPDEF ; Symbolic names for opcodes 
SPRDEF ; Get definitions of processor registers 
SPSLDEF 3; Define bit fields in PSL 
SSRMDEF 3; Arithmetic trap codes 
SSDEF 3; Status codes in VMS 
-NOCROSS 3; No cross reference for these 
- ENABLE SUPPRESSION 3; No symbol table entries either 
Hy DEF 3; Stack storage of exception parameters 
K_BEF ; Stack usage for reflecting exceptions 


«DISABLE SUPPRESSION ; Turn on symbol table again 
CROSS Cross reference is OK now 


3; Macro definitions 


-MACRO 2 PC te pices OPCODE 
SIGN_EXTEND OP$ ODE , ...OPCODE 
sith LESS_THAN  iSlase - OPCODE _BASE>,=- 
ROR Opcode not supported by emulator 
LIF GREATER <...OPCODE - opcbem 
-NOCROSS 
- ENABLE SUPPRESSION 
OPCODE* _DEF ; Register usage for OPCODE instruction 
“DISABLE SUPPRESSION 


= DELTA PC_TABLE ae) Tchr Picea -BASE> 
“BYTE  OPCOBE’ B DELT 
-ENDM = DELTA_ pt TABLE AENTRY 


-MACRO CMP_L_TO_A SRC,DSTADR,DST, TYPE=B 
IF BLANK 

PUSHA' TYPE DSTADR 

CMPL SRC, (SP)+ 
 1F_FALSE 

MOVA' TYPE DSTADR,DST 


CMPL SRC,DST 
-ENDC 
NDM 


COOoOOCCCOCOOCOOOOSOOOOOSOSOSOOOOOOOOOOOOOOOOOoOSoOO 
OOoOCOCOCOCOCCCOCOSOSCOOOSOCOCCOOCOOSCOSCOSCOOOOOSOOOOSOOOOSOOoOoO 
SOOOCOCOSCSOOOCSOSOSOSOSSOSOSSOSOSOSOOSOOSOSOSOOOOOSOSOSOOOOOSOSOSOOOOSSoO 


3; Symbol definitions 


QO009F 16 JSB_ABSOLUTE = <*X9F@8> ! OPS$_JSB 


00000006 JSB"SIZE = 6 : Size of JSB Q@#VAX$xxxxxx instruction 
3; External declarations 
- DISABLE GLOBAL 


SOCSOSCSSOSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSOSOSSOSOSOSSS 

ee ee ee ee ed ed ad ed od od dd = dd dd wd dd 8 SS  — —  — — - —) — — — — — — —) 
MUMMIES BB BE EEE ES BWW WWIII POPOPONPONINONNN) 2 2 2 BROOD OOO OO00 
NOUR WN OOONAUE WN OO ODNAU EWN SO DONAUEWN HO OONAULSWN ODD NOUE 


SoOoQooooooo 


SoOoooooooo 


SoOoooooooo 


} 

oy Ney not supported by emulator 
| 

| 

EXTERNAL VAXSEXIT_EMULATOR ; Return PC to dispatcher 
| 

j 

| 
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1 
3 133 EXTERNAL EXESREFLECT ; Entry point in VMS 
161 tee THE FOLLOWING DECLARATIONS ARE NOT NEEDED UNLESS WE DEFINE ENTRY POINTS 
$3 196 : tee INTO THE EMULATOR THROUGH THE SYSTEM SERVICE VECTOR PAGES. 
0 164 si: ~ EXTERNAL SYS$VAX_BEGIN,- ; Lower and upper bounds of JSB 
19 $33 SYSS$VAX_END 3 entry points in vector page 
00 8 189 ; Default Addressing Mode 
000 198 
8088 1 DEFAULT DISPLACEMENT , WORD 
00 170 
0000 171 ; PSECT Declarations: 
0000 16 
4 We 3 This Label defines the beginning of the emulator image 
00000000 175 -PSECT _VAX$SS$BEGIN PIC, USR, CON, REL, LCL, SHR, EXE, RD, NOWRT, PAGE 
$383 178 vacsccin 
0000 178 : 
$444 1 5 This label locates the end of the emulator image 
00000000 8p -PSECT _VAX$__END PIC, USR, CON, REL, LCL, SHR, EXE, RD, NOWRT, BYTE 
0000 =—«‘18 


| 
| 
| 
| 
VAXSEND : 
| 
| 


<< 
= 
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: - SUBTITLE VAXSAL_DELTA_PC_TABLE 
; Functional Description: 


ma. 
co 
“3 
Q&S 
—— 
r 
rw 
m 


3 The following table contains a byte entry for each emulated 

3 instruction. That byte describes where in the saved register set the 
3 delta-PC quantity is stored in the event that the instruction is 

: interrupted and restarted. 


pole ole lolojlololololo) 


-PSECT _VAXSDATA PIC, USR, CON, REL, LCL, SHR, NOEXE, RD, NOWRT, LONG 

; Because the assembler does not understand sign extension of byte and 

; word quantities, we must accomplish this sign extension with macros. The 

3; assignment statements that appear as comments illustrate the sense of the 

3; macro invocations that immediately follow. 

: OPCODE_BASE = OPS_ASHP 3 Smallest (in signed sense) opcode 
SIGN_EXTEND OPS_ASHP , OPCODE_BASE 

3 OPCODE_MAX = OP$_SKPC ; Largest opcode in this emulator 
SIGN_EXTEND OP$_SKPC , OPCODE_MAX 


DELTA_PC_TABLE_SIZE = - 
ZOPCODE_MAX - OPCODE_BASE> + 1 ; Define table size 


DELTA_PC_TABLE_BASE: ; Locate start of table for macro 
: Initialize entire table to empty 
-~BYTE OCDELTA_PC_TABLE_SIZE] ; Lots of bytes that contain zero 


00000044 


8 at td ad I IB HOO OOOO OOCOOOOOOOOOOO@MOMOCD VE 
NAMES WN (OOO NAUE WN (OOO NAOUE WN OOONAUW OF 


POPIPININPYINPIPOPONONPININYNININYININID 2 9 OO ee es es 


3; Define table entries for string instructions 
DELTA_PC_TABLE_ENTRY 


3; Define table entries for decimal instructions 


DELTA_PC_TABLE_ENTRY § ADDP4 
DELTATPC-TABLE-ENTRY  ADDP6 
DELTAPC-TABLE-ENTRY | ASHP 


COOOOSOCOSOOSOSOOOOOOOOOOOOOOSOSOOOSOSOOSOOOOOOOSOOOOOOOOO 


SOoQooocoooocooooooooooooooooooooooSo 
ROD @ HWW FE FWWWHWNI F&F SWI  OOOOSOO 


ANEW O OONOAULS WN O00 


00000008 


Pe BI VIIBIOHOOODMMIO MNS -"VOM— mM. 


00000044 


00000000 


-o 
=> 
> 


PROPIPOPONIPINIPIPIPINPIPOPUNPoNononoponofnofrofropspornorpnornn t = 


DPDPEDRXED AAs & EPPS LEEW US 


MEW O OONOAUE WN OOONAUE WOON OS 


3; Don't 


oVUOIVTVTVTIVTIVTVTVTTC9O 
MmMmMmmmmmmmmmrnicre 
tmrerrrrcerrere re 
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PC TRY  CMPP3 
“PC~ TRY  CMPP4 
TRY CVTLP 


forget good old EDITPC 


DELTA_PC_TABLE_ENTRY 


EDITPC 


; Locate the table through entry 0 

VAXS$AL_DELTA_P* TABLE == DELTA_PC_TABLE_BASE + <0 = OPCODE_BASE> 
3; Finally, set the location counter to the end of the table 

- = DELTA_PC_TABLE_BASE + DELTA_PC_TABLE_SIZE 

The code that does useful work is put into this section. 


.PSECT _VAXSCODE 


PIC, USR, CON, REL, LCL, SHR, EXE, RD, NOWRT, QUAD 


Page dy 


v04 
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SACVIOLAT = Modify Access Violat SEP-1984 EMULAT.SRCJVAXHANDLR.MAR; 1 (4) 
d » SUBTITLE VAXSACVIOLAT = Modify Access Violation 

: Functional Description: 


This routine receives control from the exception dispatcher in VMS 
after the mechanism and signal orraye have been moved from the kernel 
stack to the stack of the mode in which the access violation occurred. 
This routine determines whether the exception occurred inside the 
emulator and, if so, passes control to an instruction=-specific routine 
that performs further consistenct checks. 


The purpose of all this work is to allow exceptions that occur inside 
the emulator to be modified before being passed on to the user. There 
are two important pieces of this modification. 


The exception PC is changed from a PC within the emulator to 
the PC of the instruction that caused the emulator to be 
invoked in the first place. 


Any stack usage by the emulator is dissolved. This allows 
the exception stack to be placed directly on top of the 
user's stack usage, removing any overt indication that an 
emulator is being used. 


Although the only exception that can be modified in this fashion is an 
access violation, the routine is written in terms of a general signal 
array to allow expansion at a future time. 


OOOO 000009090909 09 09 0909 SI NIN NSIS NNO OO 
FUN (OOO NAUELS WN OC OBNAOUES WOOO 


95 ; Input Parameters: 
If this exception is one that the emulator is capable of meet tying. 
then R10 must contain the address of an instruction-specific routine 
to store context information in the general registers before passing 
bf control back to this module. 
Although VMS places the mechanism array directly underneath the 
argument List and, with one git og longword, places the signal 
array directly underneath that, these lists display general signal and 
mechanism arrays. 


Oe 3p) 


8(SP) 
12(SP) 


The mechanism array looks Like this 
Oe mech) 


Return PC in VMS exception dispatcher 
soqunens count (always 2) 

Address of signal array 

Address of mechanism array 


Argument count (always 4) 
Value of FP when qzcent ion occurred 
ports velus (initially -3) 
Value of RO when exception occurred 
Value of R1 when exception occurred 


4(mech) 
13tmech) 
1 


In the general caseof an exception with M optional parameters, the 
signal array looks Like this 


(mech) 
(mech) 


WRI 9 ODNAUE WIN (OOO NAUIE WN 


>] 
io 
Se Se Ge Se Se Ge Ge Se Se Ge Se Se Ge Se Ge Se Se Ge Ge Ge Ge Fe Ge Ge Ge Ge Ge Ge Ge Ge Ge Ge Ge Ge Ge Ge Ge Ge Ge Se Ge Ge Ge Ge Ge Fe Ge Ge Ge Se Ge Ge Ge Ge 


PROPOR) 2 Ss OOO OOOCOO 


00(signal) - Argument count (M+3) 
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pais ignal) - Exception name 

B8(signal) = First optional parameter if M GTRU 0 

4*M + 4(signal) = Last parameter if M GTRU 0 

4M + B8(signal) - PC of faulting instruction 

4M + 12(signal) = PSL at time of exception 


For the case of an access violation, which has two optional 
parameters, the signal array takes this form. 


O(signal) - Srguaene count (always 5) 
4(signal) - SS$_ACCVIO 

8(signal) = Access violation reason mask 
12(signal) - Inaccessible virtual address 
16(signal) - 


PC of yee instruction 
PSL at time o 


The lLongword immediately following the exception PSL was on top of the 
stack when the exception occurred. 


exception 


Output Parameters: 


If the exception passes the small number of tests performed here, 
control is pessed to the routine whose address is stored in R10 
with the following output parameters. 


RO - Address of top of stack (value of SP) when exception occurred 
R1 = Exception PC 


RO to R3 are saved on the stack to allow this routine and the 
sos ot eee routines to do useful work without juggling 
registers. 


Value of RO when exception occurred 
Value of R1 when exception occurred 
Value of R2 when exception occurred 
Value of R3 when exception occurred 
Return PC in VMS exception dispatcher 
argument count (always 2) 

Address of signal array 

Address of mechanism array 


ee et et et ee ee 


If the tests performed here determine that the exception does not 
fit the pattern for a candidate to be modified, control is passed 
back to VMS with an RSB instruction. 


Notes: 


Some of the code here assumes that it knows what a VMS exception stack 
looks Like. If it finds the stack in a different shape, it does not 
continue. The reason is that, if VMS changes these insignificant pieces 
of the stack, it oer also change things that this routine relies on that 
are more difficult to detect. 


Se Se Ge Ge Ge Se Se Se Se Ge Ge Se Ge Ge Ge Ge Ge Ge Ge Ge Ge Ge Se Ge Ge Ge Ge Ge Ge Ge Ge Ge Se Ge Ge Ge Ge Se Se Se Se Sse See Ge Se Se Se Ge Se Se Sete Sets 


VAXSMODIFY_EXCEPTION: : 


SOONA ANE WIN OOD NA UE WIN SO OO NAME WIN OOO NAME WW O OO NOU EW OOONOUE 


ONIN NINN NNN NO AAAAAAA AAMAS BR RRR RRS EW 


NANA A.AWNANA.AAAAN AINA AAI AAI AINA AAAI NAA 
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- =e 1 MOVQ R2,-(SP) 3; Start with two scratch registers 
53 OCA DE : MOVAL 12(SP),R3 ; R3 locates argumen List 
63 0 , i ; CPL , g (R35 ; Is a ment count 
26 Ss A 06 3 5 MOVL CHFSL_SI GARGL ST CRT) RG :R Re Ru, the seni array 
5 8A D 1 § MOVL CHFSL-MCHARGLST(R3),R3 ; locates the mechanism array 
65 04 D1 0014 387 CnpL #4 CHFSL ACH, ARGS(RS) Is this argument count 4? | 
> Qu 
7E OC A3 7D O19 89 MOVQ CHFSL_MCH_ SAVRO(R3) -(SP5§ ; Save original RO and R1 
50 62 00 1D 90 MOVL CHFSL SIG-A RGS(R2) .RO ; RO contains signet argument count 
51 FC A240 00 43 ; 4 MOVL <8=125(R2TCROJ,R1 3; Get exception 
09 2 38 3; Check that exception PC and R10 are both within the bounds of the emulator. 
53 QOOO'CF 9E 0025 95 MOVAB VAX$BEGIN,R3 ; Put base address in convenient place 
53 51 Di O02A 96 CMPL R1,R5 ; Is exception PC within this Limit? 
18 iF 0020 397 BLSSu 108 ; Quit if PC is at smaller address 
53 SA 01 O02F 98 CMPL R10,R3 3 Is R10 within this Limit? 
16 =«=O1F Bae 188 BLSSU_-«10$ 3; Quit if R10 is at oman address 
Oo ee rt ; Do the same checks with the ending address 
53 OQOOO0'CF 9E 0034 208 MOVAB yaxsene .A3 ; Put end address in convenient place 
5 51 D1 0039 404 CMPL R1,R ; Is exception PC within this Limit? 
0C 1& 003C 495 BGEQU 10$ ; Quit if PC is too Large 
53 SA D1 OO3E 406 CMPL R10,R3 : Is R10 within this Limit? 
07 ~&'1€E Opes rt't4 BGEQU§ 10$ ; Quit if R10 is too large 
bo £93 3; Load RO with the value of SP when the exception occurred 
50 04 A240 DE 0043 411 MOVAL Fig t2>CRer ERO RO ; Get top of stack at time of exception 
6A Been tig JMP (R10) ; Call instruction-specific routine 
50 =8E 7D OO4A 414 108: MOVQ (SP)+,R0 ; Restore RO and R1 
52s BE 4 Bnee t12 20$: MOVQ (SP)+,R2 3 ee. and R2 and R3 
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Reserved Operand or Addressing Mode Exce 5-SEP-19 EMULAT.SRCJVAXHANDLR.MAR; 1 ( 
2 £18 = - SUBTITLE Reserved Operand or Addressing Mode Exception | 
H 4 p : Functional Description: 
051 4 ¢ : This routine receives control from the emulator routines for the 
051 423; decimal instructions or EDITPC when those routines have detected a 
051 424 ; condition that requires signalling of an exception. The exception can 
051 425; either be a reserved addressing mode fault from CVTPL or a reserved 
ba 4 § 3 operand es pep either a fault or an abort, signalled from a 
51 427 ; variety of places. This routine simply makes the stack look Like the 
051 428; stack on entry to VAXSREFLECT_FAULT and passes control to that routine 
p21 ? 4 $ to perform the instruction backup in common code. 
051 431 : Input Parameters: 
0051 4 § : 
0051 433; OO(SP) = Offset in packed register array to delta PC byte 
boay : : : O4(SP) = Return PC from VAXS$xxxxxx routine 
0051 $38 : Output Parameters: 
0051 437; 
0051 $38 ; RO - Locates return PC in middle of stack 
boat re 3 R1 = Contains delta PC originally stored on top of stack 
0051 441: 00(SP) = Saved RO 
0051 Prk ; O4(SP) = Saved R1 
0051 443; O8(SP) = Saved R 
0051 444 ; 12(SP) = Saved R 
0051 445 ; 16(SP) = Size of signal array (always 3) 
0051 446 ; gh - Exception name (SS$_ROPRAND or SS$_RADRMOD) 
0051 447; 4(SP) = Place holder for PC of exception 
0051 448; 8(SP) = PSL of exception 
0051 449; 2(SP) = Offset to delta PC byte (no longer needed) 
Boat $29 3 RO -> 36(SP) = Return PC from VAX$xxxxxx routine 
boa] 43¢ : Implicit Output: 
0051 453; : 
0051 454 ; This routine exits by dropping into the VAXSREFLECT_FAULT routine 
Ones $3? : that decides the particular form the instruction backup will take. 
0051 457 : Notes 
0051 458; 
Boe, 123 ; There are three ways that a reserved operand exception can occur. 
803) +! : 1. Digit count of packed decimal string GTRU 31 | 
0051 188 : This is an abort where the PC points to the offending 
0081 re ¢) ; decimal or EDITPC instruction. | 
ba 138 F 2. Illegal numeric or sign digit detected by CVTSP or CVTTP 
0081 $o8 : An illegal numeric digit was detected by one of these | 
051 469 ; instructions or an illegal sign character was detected by | 
Bat 4/0 3 CVTSP. This exception is also not restartable. 
031 ze ; 3. Illegal EDITPC pattern operator 
3] 47% : The EDITPC decoder detected an illegal pattern operator. This | 
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05 
05 
05 
05 
06 
06 
06 
06 
068 
06 
07 
07 
07 


- ENABLE 
VAXSRADRMOD: : 
MOVPSL 


LRL 
PUSHL 
BRB 


VAXSROPRAND: : 
MOVPSL 


10$: PUSHL 


- DISABLE 


A reserved addressin 
used as the destinat 
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exception stores the intermediate state in registers and may 
be restarted. 


mode exception can only occur when the PC is 
nN operand in the CVTPL instruction. 


Store exception PSL 
Save space for the exception PC 
Store exception name 


; Join common code 


Store exception PSL ; 
Save space for the exception PC 
Store exception name 


Store signal array size 

Store the usual registers 

R1 gets delta PC offset 

RO locates the return PC 

Drop through to VAX$REFLECT_FAULT 
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- SUBTITLE VAXSREFLECT_FAULT = Reflect Fault to User 
Functional Description: 
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This routine reflects a fault (such as an access violation that | 
occurred inside the emulator) back to the user. The signal array, in 
particular, the exception PC, is modified to point to the reserved 
instruction or the JSB instruction into the emulator. 


; Input Parameters: 


RO = Address on stack of return PC 

R1<7:0> = byge offset from top of stack into saved register arrer 
(RO..R3) where delta-PC will be stored if original path into 
emulator was through a reserved instruction exception 

R1<8> = Stat inguienes restartable exceptions (faults) from 
exceptions that cannot be restarted (aborts) ‘ 

R1<9> = distinguishes software generated Sueeet tone from exceptions 
detected by hardware, detoured through the emulator, and 
modified by instruction=-specific routines. 


Note that the condition codes in the exception PSL are significant for 
faults, primarily to make the EDITPC illegal pattern operator 
exception conform to the architecture. 


- Saved RO 
- Saved R1 
- Saved R2 
- Saved R3 


- Number of additional longwords in signal array (called N) 
Exception name 


“eg 3 THEN 


no ~ye Yeww 
‘ 


- First exception-specific parameter 


<4*<N-2> + 16>(SP) = Last exception specific parameter 


<4*<N=-1> + 16>(SP) - PC of exception 
<4*N + 16>(SP) - PSL of exception 


<4tN + 16 + 4>(SP) <= Instruction specific storage (no longer needed) 


-04 (RO) - Last longword of instruction specific storage 
(RO) - Return PC from VAX$xxxxxx routine in emulator 
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Sooooooo ~. 


; There are three possibilities for the return PC. The action of this 
routine depends on this return PC value. 


Case 1. (RO) = VAXSEXIT_EMULATOR 
This is the usual case where the emulator was entered as a result of 


an emulated instruction exception, The signal array from the second 
exception is put on top of the original exception array, the rest of 
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the stack is evaporated, and the exception is reflected to the user. 
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The FPD bit in the exception PSL is set for those exceptions that are 
restartable. 


Case 2. (RO) - Address of instruction following 
JSB OAVAXSXxxxxXx 


In this case, the —_— array that is passed back to the user is 
reflected has the address of the JSB instruction as the exception PC. 
The FPD bit is ALWAYS clear. Note that it is much more difficult (if 
not ns gy fy to back up an arbitrary instruction that transfers 
control to the emu'ator. 


Case 3. (RO) = Anything else 


In this case, the emulator was entered in some other way. Because. 
instruction state has already been modified, it is no longer possible to 
simply reflect the secondary exception (as we did with unrecognized 
exceptions in routine VAXSMODIFY_EXCEPTION). We add an additional longword 
to the signal array (VAX$_ABORT) and report this slightly modified 
exception to the original caller without modifying the return PC. 


VAXSREFLECT_FAULT:: 
movC (RO)+,R2 ; Get return PC from stack 

CMP_L_ R2,VAXSEXIT_EMULATOR,R3 4 

BNEGU™ NO_SIGNAL_ARRAY ; Branch if no secondary signal array 


: If we drop phen the branch, we are examining Case 1. We can use the signal 
3; array that already exists to hold the modified exception parameters. 


Sete Se Ge Ge Ge Ge Ge Ge Ge Ge Ge Ge Ge Ge Ge Ge Ge Ge Ge Ge Ge Ge Ge 
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- Reflect Fault to Use 5-SEP-19 
(RO) = VAXSEXIT_EMULATOR 
More Input Parameters: 

04(RO) = Opcode of reserved instruction 


) = PC of reserved instruction (old PC) 
) = First operand specifier (no longer needed) 


Case 1. 


40(RO) - Eight operand specifier (place holder) ; 
44(RO) = PC of instruction following reserved instruction 


(new 
48(RO) - PSL at time of exception 
Output Parameters for Case 1: 
RO through R3 restored from top of stack 


QO(SP) = Size of signal array (called N) 
04(SP) = Exception name 


IF N GTRU 3 THEN 
08(SP) 


- First exception-specific parameter 


<4%<N-2>>(SP) = Last exception specific parameter 


<4%<N-1>>(SP) 
<4*N>(SP) 


- Old PC (PC of reserved instruction) 
- PSL of second exception (FPD set) 
ENABLE LOCAL _BLOCK 


We need to capture the FPD information stored in R1 before that register 
is modified (or used as an index register). 


05 51 O8 €5 BBCC #PACK_V_FPD,R1,10$ ; Branch if FPD bit remains clear 
1B E2 BBSS #PSL$0_FPD,- } 
00 2¢ AO EXCEPTION PSL(RO).10$ _; Set FPD bit in exception PSL 
28 AO 04 a0 C3 10$: SUBL3 OLD_PC(ROY,NEW_PC(RO) ,R2 ; Calculate delta PC 
. 3 MOVZBL R1, : Iselate delta-PC offset in R3 
6643 52 90 0092 MOVB R2,(SP)CR3) 3; Store delta PC in one of RO..R3 
0B 51 O9 €0 $444 BBS #PACK_V_ACCVIO,R1,20$ ; Branch if more than signal array 
6 9A ; In this case, the signal array is located immediately underneath the 
34 3 saved register array. 
53. 10 AE 9A OQO9A MOVZBL <PACK_L_SIGNAL_ARRAY+CHF$L_SIG_ARGS>(SP),R3 _ 
009E ;_Get signal array size 
52. 10 AE43 «DE (009 MOVAL PACK_L_SIGNAL_ARRAY(SP)CR3),R2 
OA : R2 points to exception PSL 
0B SCO? BoA BRB 30$ ; Rejoin common code 
OAS 646; In this case, there is other information on the stack between the saved 
OA5 647 ; register array and the signal array, nenaly a return address in VMS, an 
OAS 648 ; argument List that would have been passed to condition haniders had the 
OAS 649 ; exception not been detoured through this code, and a mechanism array. 
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; ALL of this extra data is discarded and the exception as the modified 
; stack is passed back to the VMS exception dispatcher. 


MOVL PACK_L_SIGNAL_ARRAY_POINTER(SP) ,R2 
3; R2 locates signal array 
MOVL cr et 51 GANGS ths} RF ; Get signal array size 
MOVAL CHFS$LSIG-ARGS(R2)(R3I,R2 
R2 points to exception PSL 


308: MOVAL EXCEPTION_PSL(RO),R1 ; R1 points to original PSL 
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53 6 dO 
52. 624 DE 


51 2C AO DE 
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0B4 ; RO - Address of VAX$_OPCDEC exception grrar 
0B4 ; R1 = Address of PSL Of original VAX$_OPCDEC exception 
0084 ; Re - Address of PSL in ee array of exception being backed up 
00B4 ; RS = Number of Longwords in signal array 
00B4 : 
FC A2 04 AO 00 tie MOVL OLD_PC(RO) ,-4(R2) ; This extra MOVL actually saves code! 
0089 ; There are two more operations that need to be performed on the PSL that 
0089 ; will appear in the signal array. These operations are only significant for 
0089 ; faults. The affected PSL fields are defined to be UNPREDICTABLE in the case 
0089 ; of aborts. Rather than complicate the code with unnecessary branches, 
00B9 : however, the condition codes will be propogated and the TP bit will be 
84 ; cleared in all cases. 
61 04 00 62 FO 00B9 INSV (R2) ,#0,44,(R1) ; Copy condition codes to PSL 
0061 iE £4 O0BE BBSC =—_s# PSL$v_TP,(R1),40$ : Clear the TP bit 
doce ; We now move a modified signal array down the stack, from the back (PSL) end 
00C 3; to the front (argument count) end. The PSL has already been moved before 
Oats 681 ; the loop executes to allow the FPD bit to get set and to make the loop 
Boe rt: 3 count work correctly. 
71. —=—-72~—s=é b0c3 684 40$: MOVL -(R2) ,-(R1) : Move next longword 
FA 53 F5 Once 93? SOBGTR R3,40$ ; Check for any more 
0OC8 687 ; At the end of this loop, R1 points to what we want to report as the top of the 
00C8 688 : stack to the VMS exception dispatcher. We store R1 on the stack following the 
00C8 689 ; saved RO through R3 and set the new stack pointer as part of the POPR 
bore ony 3: instruction. 
10 AE 51 pO O0CB 6 ¢ MOVL R1,PACK_L_SAVED_SP(SP) ; Load new SP underneath RO..R3 array 
400F oF A pce 69 POPR #*M<RO,R1,R2,R3,5P> ; Restore registers and set SP 
0079 31 0000 69% BRW VAXSREFLECT_TO_VMS : Use common exit path to VMS 
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8p 696 ; Case 2. (RO) = Address of instruction following 
op 639 ; JSB OAVAXSXxxKKX 
$b if 9 ; More Input Parameters: 
= ¢ : There is nothing else of interest on the stack in this case. 
00D 704 : Output Parameters for Case 2: 
00D Ph? ; : 
000 109 ; RO through R3 restored from top of stack 
D3. 708 : QO(SP) = Size of signal array (called N) 
00D 709 ; 04(SP) = Exception eae : 
00D 710 ; 
bop ae ; TP OBCSPT” — First i ifi 
: - First exception-s t 
ite ar ¥cep pecific parameter 
00D3 714; i 
ky a2 : <4*<N=2>>(SP) = Last exception specific parameter 
it 717 : <4%<N-1>>(SP) - Address of JSB instruction 
0003 718; <4*N> (SP) - PSL of second exception (FPD clear!) 
0003 719; 
0003 720 
B00 cy! 3+ 
00D ? ¢ : This is either Case 2 or Case 3, depending on the instruction located by 
00D$ 723 ; the return PC. If this is a return PC from a JSB a# into the emulator, 
00D3 724 ; then the instruction that we wish to examine Lies six bytes before the 
00D3 725 ; location pointed to by R2. 
0003 726 :- 
0003 727 
00D3 728 NO_SIGNAL_ARRAY: 
9F16 BF FA A2 B1 00D3 729 CAPW -6(R2) ,#JSB_ABSOLUTE 3; Is the opcode JSB a# ? 
16 12 site t39 BNEQ UNKNOWN 3; Branch if not 
00DB 136 siz IF WE EVER INSTALL ENTRY POINTS INTO THE EMULATOR THROUGH THE SYSTEM 
00DB 733 3:3; SERVICE VECT AGE, THE FOLLOWING CHECKS CAN BE TURNED ON. THE INTENT 
00DB 734 33; IS THAT, LIKE SYSTEM SERVICE CALLS, THE EMULATOR REFERENCES WOULD 
00DB8 135 ti: GENERATE JSB a@# VAX$xxxxxx INSTRUCTIONS TO JMP INSTRUCTIONS IN THE 
00DB 736 ;:;; VECTOR PAGES. IT IS ONL SET OF JSB INSTRUCTIONS THAT L 
00D8 a4 333 BACKED UP ACCORDING TO METHOD 2. ALL OTHER PATHS INTO THE EMULATOR 
3308 t38 333 WILL GENERATE EXCEPTIONS WITH AN EXCEPTION PC INSIDE THE EMULATOR ITSELF. 
6 DB 740 :;:: MOVL -4(R2) ,R2 : get destination of JSB a# 
0OODB 3741 ;;3; MP _L_ R2,SYS$VAX_BEGIN,R ; Make lower bounds check 
00D8 6 333 BLSEU” ONKNOWN - Branch if too small 
00DB 743 ::: CMP_L_TO_A R2,SYSSVAX_END.R3 : Make upper bounds check 
ee bg: 333 BGEGU™ ONKNOWN ; Branch if too large 
0DB oe8 ; This is Case 2 as described above. It differs from Case 1 in two ways. There 
0ODB 747; is no gional array on the stack underneath the stack that is overwritten. 
ites oe 3; The FPD Bit in the saved PSL is not set. 
53 10 AE 9A DB £39 MOVZBL <PACK_L_SIGNAL_ARRAY+CHF$L S1G_ARGS>(SP) ,R3 
DF 751 ; Get Signal array size 
53 06 DF 752 INCL R3 3; Make loop count correct 
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52. 10 AES D MOVA PACK IGNA ARRAY ( SP)CR3 ],R2 R2 points beyond exception PSL 
FB A2 FC A 68 cS E? i CURLS a Be ky}? ARON ABR 8(R2) : Pe of js poet exception Be 
5 D EC 5 MOVL 0 RT ; Start writing signal orray Met return PC 
D1 11 EF 756 BRB 40$ ; Join common exit at top of loop 
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Case 3. (RO) = Anything else 


This is a case where the emulator was entered in a nonstandard 
way. This code has no way of creating an exception PC that 
will cause the emulator to be reentered. Instead, the 
exception is redefined to be VAX$_ABORT with the rest of the 
griginal signal array ee gf chew the exception parameters. The 
PC is not modified so that knowledgable code in the form of a 
condition handler could conceivably restart such an exception 
f it knew how to reenter the emulator. 
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More Input Parameters: 

There is nothing else of interest on the stack in this case. 
Output Parameters for Case 3: 

RO through R3 restored from top of stack 
- Size of new signal array (N + 1) 


- New exception name (VAX$_ABORT) 
- Original exception name 


- First exception-specific parameter 
<4*<N-2>+4>(SP) = Last exception specific parameter 


<4t<N-1>+4>(SP) = “Anything else’’ (original return PC) 
<4*N+4>(SP) - PSL of second exception (FPD clear!) 


Se Ge Se Ge Ge Ge Ge Ge Se Ge Ge Ge Ge Ge Se Sse Ge Sse Ge Ge Ge Ge Se Ge Ge See Sse Sse tsetse Ge 


ae 

792 ; This is Case 3. The emulator was entered in some unorthodox fashion. We leave 
793 ; the exception PC alone but change the facility field in the exception name 
794 ; located in the signal array to VAX$_. 
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795 ; 
796 
797 UNKNOWN: 
53 10 AE 9A 798 MOVZBL <PACK_L_SIGNAL_ARRAY+CHF$L_SIG_ARGS>(SP) ,R3 
799 ; Get signal array size 
53 06 800 CL R3 ; Make loop count correct ; 
52. 10 AE43 OD 801 MOVAL PACK_L_SIGNAL_ARRAY(SP)(R3J,Re points beyond exception PSL 
FB A2 FC AO OD 8 ¢ MOVL 4 (RO) 7 -8(R2) $ Unmodified return PC is exception PC 
51 50 00 4 MOVL RO,R1 ; Start writing signal array at return PC 
Bc Ooi? B02 BRB 40$ ; Join common exit at top of loop 
807 


- DISABLE LOCAL BLOCK 
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Functional Description: 


This routine receives control from the various instruction specific 
emulator routines in order to reflect arithmetic traps back to the 
caller. There are three arithmetic traps that can occur. 


Decimal overflow 


This can occur in most of the decimal instructions and EDITPC 
when there is not enough room in the destination string to 
store all of the nonzero digits in the source. 


Integer overflow 


mal string 


CVTPL can incur this exception when the input deci 
31 bits. 


converts into a longword that cannot fit into 
Divide by zero 
; DIVP generates this exception when the divisor is zero. 
; Input Parameters: 
OO(SP) = Arithmetic Trap Code (from $SRMDEF) 


04(SP) = PSL on exit from VAXS$xxxxxx routine 
O8(SP) = Return PC from VAX$xxxxxx routine 


already exists or must be built. Briefly, if O8(SP) is equal to the 
address called VAXSEXIT_EMULATOR, then the emulator was entered as 

a result of execution of a reserved instruction and a signal array 
already exists. If O8(SP) is anything else, then it is treated as the 
address of an instruction following a JSB into the emulator. 


; Implicit Input: 


If O8(SP) is VAXSEXIT_EMULATOR, then the rest of the stack that is 
relevant looks Like this. 


PPP PEER EE PWWWWII I ironononononorononon Co Ze 


P) = Opcode of reserved instruction 
- PC of reserved instruction 
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48(SP) 
52(SP) = PC of next instruction 
56(SP) = PSL of original exception 


; Output Parameters: 


t 
‘C9. C9 CD 09 Cd G9 C9 CO Od Cd Cd OD Od 09 CD CS C9 09 Cd OS Od Co C9 Od Gd Cd Cd GD Cd Co C9 C9 CO CO CO CO COCO CD CDCOCDOCDCDCDCNCOCDCDODCNCD 0-4 


Count of longwords in signal array (always equal to 3) 
Signal name (modified form of trap code) 

PC of next instruction ‘ 

PSL on exit from VAX$xxxxxx routine 
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: The return PC will determine whether an exception frame (signal array) 


Go00 000000: 
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} é $6 : Implicit Output: 
1 08 ; This routine passes — to EXESREFLECT, which will eventually 
! é 19 $ reflect the arithmetic trap back to the user. 
} af 
106 % ; Insure that architectural status codes for arithmetic traps are consistent 
: 6 t ; with the VMS status codes that they are mapped onto. 
1 ¢ 75 ASSUME SS$_INTOVF EQ <SS$_ARTRES + <8 * SRMSK_INT_OVF_T>> 
106 de ASSUME SS$-FLTDIV EQ <SS$-ARTRES + <8 * SRMSK-FLT-DIV-T>> 
1 : 4 ASSUME SS$_DECOVF EQ <SSS$_ARTRES + <8 * SRMSK_DEC_OVF_T>> 
190 8 VAXSREFLECT_TRAP:: 
7E 50 7D 0106 80 MOV PE ; Get some scratch registers 
08 AE O08 C5 g188 81 MULL #8,8(SP),R1 ; Turn trap code into status 
51 (00000474 8F CO 01 3 HE ADDL #S$$_ARTRES,R1 3 «+. by adding in base status code 
50  QOO0'CF 9E O11 8 MOVAB VAX$SEXIT_EMULATOR,RO ; This allows address comparisons 
10 AE 50 Di OQO11A 884 CMPL RO, 16(SP) : Compare with return PC 
18 13 B35 tH BEQL 10$ ; Some signal array already exists 
0120 Hy 3¢ 
0120 888 ; This code path is taken if the emulator was entered in any way other than 
0120 889 ; by executing one of the reserved instructions. We assume that the longword 
0120 890 ; on the stack represents a return PC, the address of the next instruction 
0120 891 ; that will execute. 
0120 £36 3 
0120 893; RO - Scratch 
0120 894; R1 - Modified Trap Code 
8158 $32 ; 
0120 96 ; 0O(SP) = Saved RO 
4 0 44 : 04(SP) = Saved R1 
120 98 ; O8(SP) - pesce for trap code 
01 8 899 ; 12(SP) = PSL on exit from VAX$xxxxxx routine 
O15 900 ; 16(SP) = Return PC 
0120 901 ;:- 
01 8 O08 
08 AE 51 #400 O01 90 MOVL R1,8(SP) ; Store exception code 
50 OC AE 00 ot 4 904 MOVL T2tsP) .Ro : Save PSL in RO to start switch 
OC AE 10 AE DO 0128 905 MOVL 16(SP),12(SP) ; Put PC into proper place 
10 AE 50 00 0120 906 MOVL  RO,16(SP) ; Store new exception PSL 
50 3 7D 01351 907 mova (SP) +, RO ; Restore saved RO and R1 
0 DD 0134 908 PUSHL # ; Store size of signal array 
14 #171 3 39) BRB VAXSREFLECT_TO_va* 3; Join common exit to VMS 
01 911 3+ 
01 aig 3; This code path is taken if the emulator was entered as a result of executing 
1 9135 ; one of the reserved instructions. There is lots of extra space on the stack 
1 914 ; to fool around with so the juggling act exhibited by the previous block of 
: ai? 3 code is not necessary here. 
1 319 $ RO - Scratch 
' 318 : Ri = Modified Trap Code 
1 920 ; O(SP) - Saved RO 
1 921 ; 4(SP) - Sayed R1 
138 922; 8(SP) - Initial trap code (no longer needed) 
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- PSL on exit 
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VAX$xxxxxx routine 


from 
= VAXSEXIT_EMULATOR (no longer needed) 


- PC of next instruction (preserved By fnis 


- PSL of original exception (with mo 


12(SP) ,#0,#4,<EXCEPTION_PSL+20>(SP) 
; Store new condition codes 


RI, <OPERAND_8+20>(SP) 
<OPERAND_8+12>(SP) , SP 


ess and modified 


AX/VMS Macro V04-00 
EMULAT.SRCJVAXHANDLR.MAR; 1 


code) 


ied condition codes) 


tion codes that were generated by the VAX$xxxxxx routine are 
he exception PSL. 


trap code 


Restore saved registers 
Eliminate unneeded stack space 


Store signal arra 


drop through to 


y size and... 
AXSREFLECT_TO_VMS 
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VAXSREFLECT_TO_VMS = Let VMS Reflect the Exception 


Functional Description: 


This routine is the common exit path to the VMS exception dispatcher. 
It executes in three different sets of circumstances. 


a 
a 


Software detected exceptions 


There are several exceptions that are detected by software. 
pectic and context-specific routines build a signal array 
- This code then passes that signal array to VMS. 


Exception-s 
om the stac 


~m 
. 


Modified hardware exceptions 


Certain forms of access violation are modified to appear as if they 
occurred at the site of a reserved instruction rather than within the 
emulator, Any extraneous stack storage is removed. The PC within the 
access violation signal array is modified. This code then passes the 
modified signal array to VMS. 


Ww 
. 


ALL unmodified exceptions 
Certain exceptions cause the emulator to receive control, even Lor pe = 
e 


exceptions caused by a random control transfer into the emulator and 
access violations such as stack overflow that would not have occurred 


in the f 


; Input Paramete 


irst place i 
the base machine rather than by a software emulator. 


rs: 


the reserved instructions were being executed by 


The signal array is on the stack of the access mode in which the 
exception occurred. 


VAXSREFLECT_TO_VM 
JMP 


<84+4"N> (SP) 
<12+4*N>(SP) = Exception PSL that will be reported 


Implicit Output: 
Control is passed to the VMS exception dispatcher at label EXESREFLECT. 


S: 
G*E 


: the exception in question will be passed intact to VMS. These inclu 


XESREFLECT 


- Number of signal array elements (called N) 
SP) = Signal name Cinteger value 
- First exception-specific parameter (if any) 
- Second exception-specific parameter (if any) 


- Exception PC that will be reported 


; Let VMS handle this exception 


2 
1) 
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Symbol table gro Eb a o8e §0:28:99 LEMULAT. SREIVAXHANDLR MAR: 1 . i) 
- » -OPCODE - 3 OP$_MOVTC = E 
ADDP4_B_DELTA_PC = OP$"MOVTUC z : 
ADDP6"B-DELTA_PC = OP$-MULP = 5 
ASHP _6 BELTA_P = OP$_SCANC = A 
CHF SC_ACHARGCST = OP$_SKPC = B 
CHF SL_MCH_ARGS = OP$-SPAN = 00 
CHFSL_MCH-SAVRO = 00 ¢ OP$-SUBP = 00 
CHF SL_-SIGARGLST = 8 4 OP$" SUBP6 = 00 
CHFSL_SIG_ARG = 00 OPCODE_BASE = FRFFFFFS 
CMPC5_B_DELTA_PC = i 8 3 OPCODE “MAX = 00000038 
CMPC5_B_DELTA_PC = 000 OPERAND_8 = 0000 06 
CMPP3_B_DELTA_PC = 000 9 8 PACK_L_SAV = 8 8 
CMPP4"B DELTA PC = 000 PACK_L-SIGNAC_ARRAY = 1 
CRC_B_DELTA_PC = hte PACK_L_SIGNAL_ARRAY_POINTER = 38 0018 
TCP-B_DELTA_PC = 0000000: PACK_V_ACCVIO = 00000009 
VTPL_B_DELTA_PC = 0000000 PACK_V_FP = 00000008 
CVTPS_B_DELTA_PC = aie PSLS$O_FPD = sata 
CVTPT_B_DELTA_P = 00000003 PSL$V_TP z 485494 
CVTSP_B_DELTA_PC = aise SCANC"B_DELTA_PC = 0000000 
CVTTP_B_DELTA_P = 0000000 SKPC_B BELTA_PC = 00000003 
DELTA_PC_TABLE_BA 00000000 R 04 SPANT_6_DELTA_PC = 00000003 
DELTA_PC_TABLE SIZE = 00000044 SRMSK_DEC_OVF_T = 00000006 
IvP_6_DELTA_P = 00000003 SRMSK_FLT_DIV_T = 00000004 
EDITPC-B DELTA_PC = Q000000A SRMSK_INT_OVF_T = 00000001 
EXCEPTION P = 0000002C SS$_ARTRES = 00000474 
EXESREFLECT teeeeeee = = X 00 SS$_DECOVF = 000004A4 
JSB_ABSOLUTE = 00009F 16 SS$_FLTDIV = 00000494 
ze = 00000006 SS$_INTOVF = 0000047C 
LOCC _B_DELTA_PC = aise SS$_RADRMO = sist eed 
TCAC"B_DELTA_PC = 0000000 SS$-ROPRAN = 00000454 
P_B DELTA PC = 00000003 SUBP4_B_DELTA_PC = 00000003 
C_6 _DELTA_PC = 00000008 SUBP6_B_DELTA_PC = 00000003 
mMOVTUC_B DELTA_PC = aaa UNKNOOQN QOO000F1 R 05 
MULP_B_DELTA_PC = 0000000 VAX$AL_DELTA_PC_TABLE = 00000008 RG 04 
NEW _PC = 00000028 VAX$BEGIN 00000000 R 02 
NO_SIGNAL_ARRAY 000000D3 R 05 VAXSEND 00000000 R 03 
_PC = 00000004 VAXSEXIT_ EMULATOR eeeeeeee =X 00 
OP$_ADDP4 = BDO nese VAXSMODIFY_EXCEPTION 00000000 RG 05 
OP$_ADDP6 = 00000021 VAXSRADRMOD 00000051 RG 05 
OP$_ASHP = 000000F 8 VAXSREFLECT_FAULT 00000073 RG 05 
OP$_CMPC3 = si4'4'4'6 34 VAXSREFLECT_TO_VMS 0000014C RG 05 
OPS$_CMPC5S = 0000002D VAXSREFLECT_TRAP 00000106 RG 05 
OP$_CMPP3 = 000000355 VAXSROPRAND 0000005D RG 05 
OPS_CMPP4 = 464 7 
OP$_CRC = OB 
“CVTLP = 000000F 
OP$_CVTPL = 8 00036 
OP$_CVTPS = 00000008 
OP$_CVTPT = 00000024 
OP$_CVTSP 2 38 9 
OP$_CVTTP = 0 § 
OP$_DIVP = 00 Bh 
OP$_EDITPC = 00000038 
OP$_J = 99 16 
“LOC = A 
OP$~MATCHC = 00000039 
“MOV = 00000034 
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! i Psect synopsis ! 


eeececee eeseeeecen $+ 
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PSECT name Allocation PSECT No. Attributes 
» 6. 44 4444 ( 8.3 00 ( 0.) NOPIC  USR ABS LCL NOSHR NOE 
| SABSS 0000000 ( -)») 01 ¢ +1.) NOPIC USR CON ABS LCL NOSH R E 
-VAKSSSBEGIN 00000000 0.) 8 ( ¢°} PIC USR CON REL LCL SHR €E 
“VAXS 00000000 ( . ( .) PIC USR CON REL LCL SHR CE 
~VAXSORTA Bop Nes ( g ere Bee & PIC USR (CON REL LCL SHR NOE 
“VAX$CODE 0000152 ( 338.) O05 ¢ 5.) PIC uUSR CO ve... 4. - BR. € 
tomer meee omeen eres ececans wea dt 
! {Performance indicators ! 
Soauesseansnonneennessanet 
Phase Page faults CPU Time Elapsed Time : 
Initialization 17 00:00:00.07 00:00:00.46 
ey processing 76 00:00:00.52 O80 82 +62 
Pas 326 00:00:12.74 00:00:35.67 
Syabol table sort 0 00:00:01.86 00:00:03.81 
Pas 178 00:00:03.09 00:00:08.09 
Symbol table output 12 00:00:00.10 00:00:00.16 
Psec” synopsis output 2 00:00:00.03 00:00:00.03 
host enteranse output 0 00:00:00.00 ee ay Be 
Assembler run totals 611 00:00:18.41 00:00:53.69 


The working set Limit was 1350 pages. 

70076 bytes (137 pages) of virtus memory were used to buffer the intermediate code. 

There were 70 pages of symbol table space allocated to hold 1287 non-local and 8 local symbols. 
996 source Lines were read in Pass 1, producing 19 object records in Pass 2. 

47 pages of virtual memory were used to define 45 macros. 
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Macro library name Macros defined 
“$255$DUA28: CEMULAT.OBJ3YAXMACROS.MLB; 1 30 
“$255$DUA28: CSYSLIBISTARLET. MLB;2 10 

TOTALS <all Libraries) 40 


1432 GETS were required to define 40 macros. 
There were no errors, warnings or information messages. 
MACRO/LIS=L1S$: VAXHANDLR/OBJ=OBJ$:VAXHANDLR MSRC$:VAXHANDLR/UPDATE=(ENHS$: VAXHANDLR) +L IB$: VAXMACROS/LIB 
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NOWRT NOVEC QUAD 
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